A study was conducted to evaluate combining ability of eight genetically divergent parental strains of okra by diallel analysis (excluding reciprocals) with respect to fruit yield and its components. The combining ability analysis revealed significant mean sum of squares due to both, general combining ability (gca) and specific combining ability (sca) for fruit yield and its component traits. The ratio of gca : sca indicated predominance of non-additive gene action for all the characters. The parents JOL-09-7, JOL-09-8 and JOL-08-16 were good general combiners for yield and most of the yield contributing characters. Among the crosses JOL-09-7 x JOL-55-3, JOL-09-8 x JOL-08-16 and AOL-09-17 x AOL-09-13 showed significant and high sca effects for fruit yield per plant and most of the yield contributing characters.
Introduction
Okra [Abelmoschus esculentus (L.) Moench] is one of the most important vegetable crops of India. In crop improvement programme, the success rests upon isolation of valuable gene combinations on determination in the form of lines with high combining ability. The lines which produce good progenies on crossing are of immense value to the plant breeders. The knowledge of gene action and combining ability helps in identifying the best combiners which may be hybridized either to exploit heterosis or to accumulate gene through selection and in understanding the quantitative characters to choose the proper selection method to be followed in breeding programmes. The present investigation was undertaken to study the combining ability effects and variance using 8 x 8 diallel set.
Materials and method
The experimental material for the study comprised of thirty seven entries including eight parents (JOL-09-7, JOL-09-8, AOL-09-17, AOL-08-5, AOL-09-13, AOL-09-2, JOL-55-3 and JOL-08-16), their 28 F 1 s derived by crossing in all possible combinations excluding reciprocals and one standard check GOH-2. The trial was laid out in a randomized block design with three replications over four seasons viz., summer-2011 (E 1 ), kharif-2011 (E 2 ), rabi-2011-12 (E 3 ) and summer-2012 (E 4 ) at Navsari Agricultural University, Navsari-396450 (Gujarat). Each entry was sown in a single row plot of ten plants, spaced 60 x 30 cm. All the recommended agronomic practices and plant protection measures were followed uniformly in all the four environments. Five competitive plants were randomly selected for recording the observations on different characters like days to 50% flowering, plant height (cm), internodal length (cm), branches per plant, no. of flowering nodes on main stem, fruit length (cm), fruit girth (cm), fruit weight (g), fruits per plant and fruit yield per plant (g). The combining ability analysis was done by following Model 1, Method 2 of Griffing (1956).
Result and discussion
Analysis of variance for combining ability on the basis of pooled data (Table 1) revealed that mean sum of squares due to GCA and SCA were highly significant for all the traits. Similar results were also reported by Kanchan et al. (2007) , Pal and Sabesan (2009 ), Singh et al. (2009 ), Wammanda et al. (2010 and Singh (2011) . This indicates involvement of both additive as well as non additive gene action in the inheritance of these traits. The mean squares due to gca x environment and sca x environment interactions were highly significant for all the characters (except gca x environment for fruit girth and ascorbic acid content and sca x environment for ascorbic acid content) thereby, indicating sensitivity of both kinds of genetic variance to the environmental fluctuation. The estimates of σ 2 s were higher in magnitude than that of σ 2 g for all the traits resulted in less than unit variance ratio (σ 2 g/σ 2 s) indicated preponderance of non-additive gene action in the expression of yield and all yield attributing traits. Similar findings were reported by Dahake and Bangar (2006) , Weerasekara et al. (2008) , Balakrishnan et al. (2009 ), Wammanda et al. (2010 and Singh (2011) . From the present results, it was evident that the large portion of non-additive gene action was responsible in the expression of all the characters under study. Therefore, heterosis breeding may be adopted to exploit non-additive gene action and for obtaining high yield in okra at commercial scale. Reciprocal recurrent selection may also be adopted for population improvement in the present material. DOI: 10.5958/0975-928X.2016.00074.0 An overall appraisal of gca effects revealed that none of the parents was good general combiner for all the traits. However, the parents JOL-09-7, JOL-09-8 and JOL-08-16 were good general combiners for fruit yield per plant and some of its direct components. Among these parents JOL-09-8 were found to be best general combiners as they possessed significant and positive gca effects for all the traits except internodal length and fruit girth, while JOL-08-16 for fruit yield, fruit weight, fruit girth, no. of flowering nodes on main stem, branches per plant, ascorbic acid content and days to 50% flowering. The parent JOL-09-7 was also good general combiner for fruit yield per plant, fruits per plant, no. of flowering nodes on main stem, branches per plant and plant height. The parents JOL-09-8 and AOL-09-17 exhibited highly significant gca effects for days to 50 per cent flowering and plant height indicating their good general combining ability for earliness and tallness while, these parents were also found to be best general combiner for the traits fruits per plant and ascorbic acid content. These good general combiners could be used in transferring economic characters in breeding programme. The estimates of gca effects further revealed that the parental lines showing high gca effects for fruit yield also exhibited high to average gca effects for one or other yield components. Srivastava et al. Specific combining ability is an important component, which may be utilized for heterosis breeding. None of the cross combination was superior for all the characters. However, on the basis of pooled data as many as 12 cross combinations exhibited significant positive sca effects for fruit yield per plant. The best hybrids on the basis of significant positive sca effects for fruit yield per plant were JOL-09-7 x JOL-55-3, JOL-09-8 x JOL-08-16, AOL-09-17 x AOL-09-13, JOL-09-7 x JOL-09-8, AOL-09-17 x JOL-08-16, JOL-09-7 x AOL-09-2 and JOL-09-8 x JOL-55-3. Of these hybrids, JOL-09-7 x JOL-55-3 depicted significant positive sca effects in desired direction for plant height, branches per plant, no. of flowering nodes on main stem, fruit length, fruit girth, fruit weight and fruits per plant whereas, JOL-09-8 x JOL-08-16 for plant height, internodal length, branches per plant, no. of flowering nodes on main stem, fruit length, fruit girth, fruit weight and fruits per plant. Third hybrid, AOL-09-17 x AOL-09-13 for days to 50% flowering, plant height, internodal length, branches per plant, no. of flowering nodes on main stem, fruit length, fruit girth, fruit weight and fruits per plant. Therefore, these crosses with high yielding potential should be exploited for hybrid okra breeding programme. Significant positive sca effects for fruit yield and its component traits have also been reported by Prakash et al. (2002) , Borgaonkar et al. (2003) , Dahake and Bangar (2006) and Pal and Sabesan (2009) .
Among the parents, JOL-09-7, JOL-09-8 and JOL-08-16 were good general combiners for yield and most of the yield contributing characters. The crosses with high sca effects for fruit yield and its components involved good x good, good x average, good x poor, average x average, average x poor and poor x poor general combiners. This reflected the role of both additive and non-additive gene actions in the genetic control of these characters. The presence of additive gene action would be enhanced the chance for making improvement through simple selection. For exploitation of non-additive effects, it appears worthwhile to intermate the selected progenies in early segregating generations, which would be resulted in the accumulation of favourable genes for the characters. Hence, bi-parental progeny selection may be useful to get some desirable transgressive segregants from such crosses. 
